In the cantilever system, the displacement is expressed as the superposition of the cantilever modes of the main structure and the substructures. In this paper, the freefree system will be analyzed first since the cantilever system is a special case in which rigid body modes are absent and the free-free modes of the main structure are replaced by cantilever modes.
For simplicity in the analysis, a lumped mass structural model, shown in Fig. 1, is 
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The simplified kinetic energy can now be expressed in terms of total masses, mass moments of inertia, natural frequencies, modal masses, and modal forces (modal shear and moment at the base) of the main structure and the substructures; i.e., (2) cantilever modal characteristics of the complete structure and the main structure (or substructure) are obtained by using NASTRAN (see Table I ). The natural frequencies of the complete structure have been obtained with the MODSYN program by using the four modes (total), the first two modes, and the fundamental mode for the main structure and for the substructure (see Table II 
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